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•» Protected Material: Monsanto Insurance Coverage Litigation

Monsanto

HUH

.to^mjowHON. g.S. Yare____(694-6370)____MCC Environmental Systems____F2WJ
o«i : May 4, 1990 OC: B.M. Hughes • U4E

G.W. Mappes-U1F
: Sector B Sediment and Soil Sampling W.L. Smull - G4WM

N. Valkenburg - G&M

: R.A. Kimmerle - U4E

Geraghty and Miller may be collecting 180 sediment and soil samples in Sector B of Dead Creek.
Up to 36 additional samples may be submitted for QA/QC analyses, e.g. duplicates and trip
blanks. Analytical support is needed from ESC to insure accurate and timely characterization of
these samples. The following analyses and detection limits are required:

QRGANICS DETECTION LIMIT

Volatiles 1 ppm
Semi-Volatiles 10 ppm
PCBs 1 ppm
Dioxins 1 ppb

METALS

Arsenic 1 ppm
Cadmium 1 ppm
Chromium 1 ppm
Copper 1 ppm
Lead 1 ppm
Mercury 1 ppm
Phosphorous 1 ppm
Nickel 1 ppm
Selenium 1 ppm
Thallium 1 ppm
Zinc 1 ppm

CYANIDE 1 ppm

INDICATOR^

Total Ion Chromatograms, 10 ppm

Elemental Analysis ,.

Carbon v" %
Total Chlorine %
Organic Chlorine %
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Sector B Sediment and Soil Sampling

The volatile and semivolatile analyses must be capable of detecting the hatogenated organic
compounds listed in Attachment 1.

Paint filter tests and analyses for ignitability, corrosivity, reactivity and EP toxicity are also
required for these samples. If a sample fails the paint filter test, analysis of the filtrate for the
following parameters will be required:

PARAMETER DETECTION LIMIT

Arsenic 500 ppm
Cadmium 100 ppm
Chromium 500 ppm
Lsad 500 ppm
Mercury 20 ppm
Nickel 134 ppm
Selenium 100 ppm
Thallium 130 ppm
Cyanide 1000 ppm

The results of this testing should be summarized as shown in Attachment 2. Actual analytical
results should be summarized in tabular form and induded as an appendix to a report describing
methods, procedures and results. All data will be supplied to Geraghty and Miller on diskettes in
a compatible spread sheet or data base format for use in removal volume determinations. All lab
reports must be induded as an appendix to this report.

ESC will need to prepare a Quality Assurance Project Plan detailing the methods and procedures
to be used in conducting these analyses. This plan must take current regulatory guidance into
consideration. Method development samples may be supplied to ESC by Geraghty and Miller in
early May.

Sampling may be done in late May and the analyses must be completed in 30 days. If you have
any questions or need additional information, please call.

Bruce S. Yare
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Sector B Sediment and Soil Sampling

Attachment 1. California Liat Halogenated Organic Compounds.
Sector B Sediment and Soli Sampling Program, Sauget, Illinois
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Sector B Sediment and Soil Sampling

Attachment 2. California List Decision Matrix.
Sector B Sediment and Soli Sampling Program, Sauget, Illinois

PARAMETER SAMPLE

Paint Filter Test

Filtrate:

Arsenic
Cadmium
Chromium
Laad
Mercury
Nickel
Selenium
Thallium
Cyanide(free)

Ignitability

Corrosivity

Reactivity

EP Toxicity

PCBs

HX6

Pass/Fail

Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

MCA C1568CC
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MEASUREMENT OF SELECTED CHEMICALS IN SOIL FROM THE DEAD CREEK SITE
ILLINOIS EPA SPLIT SAMPLES

INTRODUCTION

Following media reports and subsequent Illinois EPA concern about hazardous
chemicals at the Dead Creek site near Sauget, Illinois, personnel from Mon-
santo's W. G. Krummrich Plant and the Illinois EPA sampled several areas
at the site and split the samples. The Monsanto samples were submittted to
Environmental Sciences for characterization. Monsanto's concerns about the
site arose from reports of high levels of polychlorinated biphenyls and
phosphorus, as well as the reported presence of other chemicals, and the
proximity of the site to the Krummrich Plant. These samples were taken to
give both Monsanto and the Illinois EPA opportunity to confirm the reported
levels found in earlier samplings by the Illinois EPA. In addition to poly-
chlorinated biphenyls and phosphorus, several other "families" of chemicals
were measured to try to identify or eliminate possible sources of the chemi-
cals at the site.

SUMMARY

Three sediment samples and one well water sample were taken on October 2, 1980
by Monsanto and IEPA representatives. The Monsanto samples were transferred
to our laboratory and analyzed for polychlorinated biphenyls, elemental phos-
phorus, chlorobenzenes, chlorophenols, phosphate esters, and metals (including
arsenic and inorganic phosphorus). No elemental phosphorus was detected in
any of the samples, which implies that phosphorus is not responsible for the
"smoking earth" reported at the site. In addition, no organic chemicals were
detected above the detection limits in the well water sample. However, vary-
ing amounts of the organic chemicals and metals were measured in the soil
samples. One sample contained higher levels of polychlorinated biphenyls and
other organic compounds, while the other two samples contained higher levels
of metals. The results clearly indicate non-uniform contamination at the
Dead Creek site.

3ETAIL5

Sampling

The three soil and one water samples were collected by Monsanto W. G. Krummrich
plant personnel and IEPA personnel and split at the site. The Monsanto samoles
were transferred to the Environmental Analysis Group. In our laboratory, the
sediment samples were handled according to Standard Operating Procedure (SOP)
EAN-80-SOP-6, Homogenizing, Subdividing and Preserving Sediment Samp.les. Por-
tions of the soil samples were transferred to Applied Sciences for the determi-
nation of metals and arsenic.
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Analytical Procedures

The three soil samples were analyzed for a variety of chemicals using established
procedures or methods developed and validated for the chemicals of interest in
soil. The following list tabulates the methods which were used.

Analyte Method No. Title

Polychlorinated
Biphenyls

Chlorinated
Benzenes

Chlorinated
Phenols

Elemental
Phosphorus (Pi

ES-30-M-28

ES-8Q-M-29

ES-80-M-30

ES-80-M-24

Determination of Polychlorinated Biphenyls
in Soil and Sediment

Determination of Chlorinated Benzenes
Soil and Sediment

Determination of Chlorinated Phenols i
Soil and Sediment

Determination of Elemental Phosphorus

in

n

(P.)

Phosphate Esters ES-80-M-5

Metals

Arsenic

Ref. 1, 2

Ref. 3

in Soil and Sediment

Determination of Group I Compounds in
Sediments . . .

Inductively Coupled Plasma (ICP) . . .
Method for Trace Element Analysis of
Water and Wastes

Methods for Chemical Analysis of Water
and Wastes-Arsenic

All determinations were carried out in strict accordance with these methods,
except that the Polychlorinated biphenyls, chlorinated benzenes and phosphate
esters were measured in extracts from acidified samples to facilitate deter-
mination of chlorinated phenols in.the same extracts.

The water sample was extracted in accordance with SOP EAN-30-SOP-19, Extraction
of Semi volatile Organic Compounds from Water. The levels of Polychlorinated
biphenyls and phosphorus were determined using the analytical conditions speci-
fied in the respective method for soils listed above.

Results

The analytical results for this study are tabulated in Tables I-VI. Each table
contains the results for all of the samples for a specific group of compounds.
All results for the soils are in ppm (parts per million or ug/g/. The results
for the water sample are in ppb (parts per billion, ng/g). In general, the
stated detection limits are the lowest level at which a given -neasurement was
•/aliaated. Levels whicn are apparently real, but whicn are oelcw tie valiaatea
detection limit are presented in oarentheses.

MCA 0023927
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Quality Assurance

The quality assurance results (i.e., recovery and precision evaluations) for
these samples have been compiled along with those of similar samples analyzed
concurrently. These results are reported in Special Study ES-30-SS-27, Measure-
ment of Selected Chemicals in Soil from the Dead Creek Site - Quality Assurance.

REFERENCES

1. Methods for Chemical Analysis of Waters and Wastes, EPA-600/4-79-020,
page: Metals-6, Section 4.1.3.

1. 'rfcterrVi TteViVter, 'fro'i . ^, "No. Z3~3, December 3, 1979.

3. Methods for Chemical Analysis of Waters and Wastes, EPA-600/4-79-020,
Method 206-Arsenic, pages: 206.2-1 to 206.5-2.

0023923
O

•*»• EPA/CEERO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



TABLE I. PPM LEVELS OF PCBs AND ELEMENTAL PHOSPHORUS (Pi.) IN DEAD CREEK SOIL_ANO_UATER SAMPLES
\

\ ES LOG NO. 0100301

XIATE SAMPLED 10/2/80
LOCATION 40 yds south

of QueeriV Ave.
Center of Creek

I'CB's (C12 to
C)G Hoiiiologs) 13, OOP

I1,, ND < 1

0100303
10/2/80
268 paces
south of
0100301

240

ND < ]

0100305
10/2/80
270 paces
south of
0100303

45

ND <1

(Water)
0100307
10/2/80

Well at Theresa's
Greenhouse, 101
Walnut, Sauget.IL.

ND < 1 ppb

ND < 1 ppb

0041701
4/16/80
Soil Blank
Mo. Bottoms
St. Charles, MO.

ND 1

ND < 1
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TABIE II. PPM LEVELS OF CHLOROBENZENES IN DEAD CREEK SOIL SAMPLES
tl
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N\ ES LOG HO.
\ DATE SAMPLED
\, LOCATION

N.
ANALYTE \

MONOCHLOROBENZENE

P-DICHLOROBENZENE

0-DICHLOROBENZENE

1RICIILOROBENZENES (3)

TETRACHLOROBENZENES (3)

PENTACHLOROBENZENE

IILXACIILOROBENZENE

NITROCHLOROBENZENES (0-. P-)

0100301
10/2/80

40 yds south
of Queeny Ave.
Center of Creek

(0.9)

370

80

85

6.1

ND <1

ND <1

120

0100303
10/2/80
268 paces
south of
0100301

ND <1

(0.3)

(0.6)

1.6

2.4

ND<1

1.2

ND <1

( ) Values in parentheses are below the validated detection limit.
R
^
2
53
K
R

with a S/N >2.5 and can

j.
o
*"
o

be considered semi-quanti tatlve.

0100305
10/2/80
270 paces
south of
0100303

(0.3)

(0.4)

1.0

(0.7)

(0.4)

ND <1

ND <1

ND <1

However, they

OU41701

t

4/16/80
Soil
Mo.
St.

ND

ND

ND

ND

ND

ND

ND

ND

represent

Blank
Bottoms
Charles. MO.

< 1

< 1

< 1

<1

<1

< 1

<1

< 1
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TABLE IV. PPM LEVELS OF PHOSPHATE ESTERS IN DEAD CRCEK SOIL SAMPLES

1 \.
v^

\. ES LOG NO.
\ DATE SAMPLED
\ LOCATION

ANALYTE \^

DIBUTYLPHENYL
PHOSPHATE

BUTYLDIPHENYL
PHOSPHATE

TRIPHEHYL
PHOSPHATE

2-tTHYLHEXYLDIPHENYL
PHOSPHATE

ISODECYLDIPHENYL
PHOSPHATE

T-BUTYLPHENYLUIPIIENYL
PHOSPHATE

DI-T-BUTYLPHENYLDIPHENYL
PHOSPHATE

£ NONYLPHENYIUIPHENYL
*" PHOSPHATE
tt>
c3 CUMVLPIIENYLDIPIIENYL
5 PHOSPHATE
^•£

IV'

0100301 0100303 0100305 0041701
10/2/80 10/2/80 10/2/80 4/16/80

40 yds south 268 paces 270 paces Soil Blank
of Queeny Ave. south of south of Mo. Bottoms
Center of Creek 0100301 0100303 St. Charles. MO. 3

n

330 N D < 1 (0.8) N D < 1 ̂
K
ft)
n

ND<1 ND<1 (0.8) ND<1 g

2600 ND < 1 ND < 1 ND < 1 o
C

ND < 1 ND < 1 2,2 ND < 1 °
a
c

ND < 1 ND < 1 NO < 1 ND < 1 S
on
n

28 ND < 1 ND < 1 ND < 1 <

OQ

ND < 1 ND < 1 NO < 1 NO < 1 r-
OQ
IB

NO <; 1 ND <; 1 ND < 1 HD < 1 5
3

3,7 N D < 1 N D < 1 N D < 1
U' ( '

fit , .
1 1

( ) Values in parentheses are below the validated detection limit. However, they represent levels detected
with a S/N >2.5 and can be considered semi-quantitative.



" !AU f .LV_ .__ PPJ1MVELS OF_J.ir_TALS_JN

o
o

00 -

X — - ———

XX ES LOG MO.
DATE SAMPLED

\ LOCATION

ANAl-YTE_ ^\
SILVER
ALUMINUM
BARIUM
BERVLLIUM
BORON
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
MAGNESIUM
MANGANESE
MOLYBDENUM
sonnJM
NICKfL
ILAIJ
PHOSPHORUS
ANTIMONY
SILICON

UN
STRONTIUM
1ITANIUM
VANADIUM
/INC

^' i -I- 'ii' v.'>Li_r\ J'JIL i/i" ut

0100301
10/2/80

40 yds south
of Queeny Ave.
Center of Creek

ND <}
1400
770

ND <1
28

8500
5.1
15
25
460
4700
460
29

6.1
400
110
180
2500
13
73
18
35
32
34
280

:! _ _____ _ ___ _

0100303
10/2/80
268 paces
south of
0100301
42
5100
1200

ND <1
160
9200
60
180
110

28,000
53,000
2200
170
92
540
2000
2000
13,000
240
150
260
230
110
140

32,000

0100305
10/2/80
270 paces
south of
0100303
29
5300
1300

ND < 1
100
6200
55
120
240
18,000
30,000
2000
110
68
410
1700
1600
9400
160
89
220
110
80
130

18,000

0041701
4/16/80
Soil Blank
Mo. Bottoms
St. Charles, MO.

ND •, 1
5600
130

NO <;!
27

4600
3.9
33
19
19

9900
2300
510
11
320
39
50
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17
37
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Submitted by: Monsanto Industrial Chemicals Company
Environmental Sciences Section - N1E
800 North Lindbergh Boulevard
St. Louis, Missouri 63166

. gy^Robert G. Kaley, II
Research Group Leader

Approved by: ^A -f lv{_^ejms^s
Jame* P. Miefire
Manager, Environmental Sciences
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MEASUREMENT OF SELECTED CHEMICALS IN SOIL FROM THE DEAD CREEK SITE
W. G. KRUMMRICH PLANT SAMPLINGS

INTRODUCTION

Following media reports and subsequent Illinois EPA concern about the hazardous
chemicals at the Dead Creak. sAte o*.vr tjuuy^., ViViwrs, personnel trom Tionsanto's
W. G. Krummrich Plant sampled several areas at the site. Samples were submitted
to Environmental Sciences for characterization. Monsanto's concerns about the
site arose from reports of high levels of polychlorinated biphenyls and phos-
phorus, as well as the reported presence of other chemicals, and the proximity
of the site to the Krummrich Plant. These samples were taken to give Monsanto
opportunity to confirm the reported levels found in earlier samplings by the
Illinois EPA. In addition to polychlorinated biphenyls and phosphorus, several
other "families" of chemicals were measured to try to identify or eliminate
possible sources of the chemicals at the site.
SUMMARY

Eight sediment samples were taken on August 29 (1), September 15 (2), and
September 18 (5), 1980 by Monsanto W. G. Krummrich plant representatives.
The samples were transferred to our laboratory for analysis. The samples
were analyzed for polychlorinated biphenyls, elemental phosphorus, chloro-
benzenes, chlorophenols, phosphate esters, and metals (including arsenic and
inorganic phosphorus). No elemental phosphorus was detected in any of the
samples, which implies that phosphorus is not responsible for the "smoking
earth" reported at the site. Varying amounts of the organic chemicals and
metals were measured in the soil samples. The results clearly indicate non-
uniform contamination at the Dead Creek site.

DETAILS

Sampling

The eight soil samples were collected by Monsanto W. G. Krummrich plant
personnel. The Monsanto samples were transferred to the Environmental

Analysis Group. In our laboratory, the sediment samples were handled accord-
ing to Standard Operating Procedure (SOP) EAN-80-SOP-6, Homogenizing, Subdivi-
ding and Preserving Sediment Samples. Portions of the soil samples were
transferred to Applied Sciences for the determination of metals and arsenic.

Analytical Procedures

The eight soil samoles were analyzed for a variety of chemicals using establisned
procedures or methods developed and validated for the chemicals of interest in
soil. The following list tabulates the methods which were used.

MCA 0023 93 b
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Analyte________Method No,_____Title

Polychlorinated
Biphenyls

Chlorinated
Benzenes

Chlorinated
Phenols

Elemental
Phosphorus (Pi+ )

Phosphate
Esters

Metals

ES-80-M-23

ES-80-M-29

ES-80-M-30

ES-80-M-24

ES-80-M-5

Ref. 1, 2

Determination of Polychlorinated Bipnenyls
in Soil and Sediment

Determination of Chlorinated Benzenes in
Soil and Sediment

Determination of Chlorinated Phenols in
Soil and Sediment

Determination of Elemental Phosphorus (P*)
in Soil and Sediment

Determination of Group I Compounds in
Sediments. • •

Inductively Coupled Plasma (ICP). . .
Method for Trace Element Analysis of
Water and Wastes

Arsenic Ref. 3 Methods for Chemical Analysis of Water
and Wastes - Arsenic

All determinations were carried out in strict accordance with these methods,
except that the polychlorinated biphenyls, chlorinated benzenes and phosphate
esters were measured in extracts from acidified samples to facilitate determi-
nation of chlorinated phenols in the same extracts.

Results

The analytical results for this study are tabulated in Tables I-VI. Each table
contains the results for all of the samples for a specific group of compounds.
All results for the soils are in ppm (parts per million or a9/g)- In general,
the stated detection limits are the lowest level at which a given measurement
was validated. Levels which are apparently real, but which are below the vali-
dated detection limit are presented in parentheses.

Quality Assurance

The quality assurance results (i.e., recovery and precision evaluations) for
these samples have been compiled along with those of similar samples analyzed
concurrently. These results are reported in Special Study ES-80-SS-27, Measure-
ment of Selected Chemicals in Soil from the Dead Creek Site - Quality Assurance.

REFERENCES

1. Methods for Chemical Analysis of Waters and Wastes, EPA-600/4-79-020,
page: Metals - 6, Section 4 .1 .3 .

2. Fsaeral Register, Vo l . 44, No. 233, Decemoer 3, 1979.

3. Methods for Chemical .Analysis of Waters and Pastes, • PA-600/-1- :3-D20,
Method 206 - Arsenic, oages: 206.2-1 to 206.5-2.

o.
"CA 0023937 S '

cn
EPVCEPRD COPPER/EII/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



TABLE I. PPM LEVELS OF PCBs AND ELEMENTAL PHOSPHORUS (P..) IN DEAD CREEK SOIL SAMPLES

ES LOG NO. 0091541
DATE SAMPLED 8/29/80

LOCATION 100'
from
Judith Ln.

ANALYTE

0091542 0091543 0091907 0091908 0091909 OOSf'911 0041701
9/l'j/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 4/16/80
North 300'
Start from

start

#9 </10 dill #14 *15 Soil Blank j
Mo. Bottoms JJ
St.Charles,MO .£

PCB's (C12 to
C16 Homologs)

29

ND<1

5000

ND<1

190

ND<1

4600

ND<1

150

ND<1

730.

ND<1

400

ND<1

280

ND<1

ND<1
ato

ND

n

O

Oo

-i)
t̂ J
OU



TABLE II. PPM LEVELS OF CHLOROBENZENES IN DEAD CREEK SOIL SAMPLES

X ES LOG NO.
DATE SAMPLED

\ LOCATION
N.

ANALYTE \

MONOCHLOROBENZENE

P-DICHLOROBENZENE

0-DICHLOROBENZENE

1RI CHLOROBENZENES (3)

FETRACHLOROBENZENES (3)

PENTACHLOROBENZENE

HEXACHLOROBENZENE

NITROCIILOROBENZENES (0-, P-)

NA - Not Analyzed

0091541
8/29/80
100'
from
Judith Ln.

NA

NA

NA

NA

NA

NA

NA

NA

0091542
9/15/80
North
Start

NA

NA

NA

NA.

NA

NA

NA

NA

0091543
9/15/80
300'
from
start

NA

NA

NA

NA

NA

NA

NA

NA

( ) Values in parentheses are below the validated detection 11 mi
with a S/N >2.5 and canbe considered semi -quant i tative.

0091907
9/18/80
19

(0.9)

34

14

22

4.0

ND<1

ND<1

ND<5

0091908
9/18/80
no

2.0

4.0

(0.5)

2.0

(0.5)

ND<1

ND<1

ND<1

t. However, they

0091909
9/18/80
#11

(0.2)

3.4

1.1

5.3

2.1

ND<1

ND<1

1.2

represent

0091910
9/18/80
#14

ND<1

2.5

2.3

3.5

(0.7)

ND<1

ND<1

ND<1

levels

009191)
9/18/80
115

(0.1)

(0.7)

(0.2)

1.1

(0.6)

NO<1

ND<1

ND<1

detected

0041701
4/16/80
Soil Blank
Mo. Bottoms
St. Charles, M

NO-1

NIM

ND 1

NO 1

m<}
NO 1

NO-1

ND<I

-
*"

it
c
1C

5
*
o

o
o
5"
e
1
oon
n
o
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«Q
A
1-
rt

00
W
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O

n

oo

U HI
(u I"
UJ I
CO i.,
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TABLE III. PPM LEVELS OF CHLOROPHENOLS IN DEAD CREEK SOIL SAMPLES

X ES LOG NO.
DATE SAMPLED

>v LOCATION

ANALYTE X^

O-CIILOROPIIENOL

P-CHLOROPIIENOL

2,4-DICIILOROPHENOL

PENTACHLOROPHENOL

NA - Not analysed

( ) Values in parentheses are
with a S/N >2.5 and can be

a
n

0o
rvi

0091541
8/29/80
100'
from
Judith Ln.

NA

NA

NA

NA

0091542
9/15/80
North
Start

NA

NA

NA

NA

0091543
9/15/80
300'
from
start

NA

NA

NA

NA

below the validated detection limit
considered seml-quantl tative.

0091907 0091908 0091909 0091910 0091911
9/18/80 9/18/80 9/18/80 9/18/UO 9/18/80

#9 #10 #11 #14 #15

17 ND<1 1.7 ND<1 ND<1

20 ND<1 1.7 1.4 ND<1

4.6 ND<1 ND<1 ND<1 ND<1

32 ND<1 1.1 ND<1 NO<1

. However, they represent levels detected

0041/01
4/lt)/M) 7
Soil lildiikj
Mo. Botldiii-C
St .Char li^^gl

K.

ND<1 5
t

ND<1

Nl) 1 2
5

ND<1 o
5"•
5an
O
o
n
3
90
O
r-
rl

«Qm
o

•u

O



»3

o
Q

Q
3

H

•js
nW

1
I
3
2s
•a
28
§
^
a
Q

i
K

ê
%

\x. ES LOG NO.
\ DATE SAMPLED

\, LOCATION

ANALYTE ^\

DIBUTYLPHENYL
PHOSPHATE

BUTYIDIPHENYL
PHOSPHATE

TRIPHEHYL
PHOSPHATE

2-ETHYLHEXYLDIPHENYL
PHOSPHATE

ISODECYLDIPHENYL
PHOSPHATE

T-UUTYLPIIENYLDIPHENYL
PHOSPHATE

DI-T-BUTYLPHENYLPHENYL
PHOSPHATE

NONYLPHENYLOIPHENYL n
PHOSPHATE *•

CUMYLPHENYLDIPHENYL o

0091541
8/29/00
100'
from
JuditH Ln.

ND<1

NA

(0.3)

3.5

ND<1

ND<1

NA

N0<2

ND<1

0091542
9/15/80
North
Start

NO -100

NA

150
•

17

NL><100

ND<100

NA

ND<200

NO-100

0091543
9/15/80
300'
from
start

ND<10

NA

18

11

ND<10

ND<10

NA

N0<20

ND<10

0091907
9/18/80

#9

60

ND<1

200

ND<1

NO<1

ND<1

ND<1

ND<1

2.6

0091908
9/18/80
110

ND<1

ND<1

3.0

ND<1

ND<1

ND<1

ND<1

1.0

2.4

0091909
9/18/80
111

ND<1

ND<1

ND<1

1.0

ND<1

NO<1

ND<1

ND<1

2.4

0091910
9/18/80
114

1.0

NO<1

ND<1

(0.5)

ND<1

NO<1

ND<1

ND<1

2.2

0091911
9/18/80
115

ND<1

NO<1

NO<1

ND<1

NO<1

ND<1

ND<1

ND<1

2.6

0041701
4/16/80
Soil Blank
Mo. Bottoms
St.Charles,MO

NO 1

ND<1

ND<1

ND<1

ND<1

NO 1

ND<1

ND<1

ND<1 £

(

f

1t
0

fc

c

t
a
o

•
c.
2onn
r
o
n

00
rt

rt

£
to
rt

b

1 1 M

R
W10SPHA1E w

NA - Not iiiidlyied
( ) Values in parentheses are below ^e validated detection limit. However, they represent levels detected

willi d S/N >2.5 arid can be considered semi-quantitative.
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8
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i
Î3
*
|
•o50
K
r*J

Q
x

|
i
nR
n3
1
R

N. ES LOG NO.
X. DATE SAMPLED
X. LOCATION

ANALYTE X^
SILVER
ALUMINUM
BARIUM
BERYLLIUM
BORON
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
PHOSPHORUS
ANTIMONY
SILICON £
TIN
STRONTIUM o
TITANIUM £•o
VANADIUM £
ZINC
AKSLN1C (Uy AA)

0091541
8/29/80
100'
fr Oiii
Judith Ln.

17
2300
210
ND<1
68
2500
60
67
44
25 ,000
24,000
1000
45
63
350
950
1000
4400
130
210
76
64
49
46

20,000*
NA

0091542
9/15/80
North
Start

ND-1
720
2000
NO 1

13
2700
5.9
8.2
19
2700
2000
400
15
9.5
690
140
390
770
23
320
27
35
60
13

1400
NA

0091543
9/15/30
300'
from
start
3.3
720
640
NO<1
21
2200
17
13
61
16,000
2600
310
9.3
38
710
260
1400
2400
54
270
71
42
94
14
5900
NA

0091907
9/18/80
#9

ND<1
2700
2400
ND<1
36
13,000
5.1
30
29
590
8700
1300
60
11
420
120
150
1900
22
94
19
24
36
67
380
iao

0091908
9/18/80
#10

20
2400
230
ND<1
100
14,000
40
120
88
8900

31 ,000
1700
210
54
510
1100
1200
7400
160
83
71
130
56
120
19,000
50

0091909
9/18/80
#11

20
3100
940
ND<1
78
6200
42
85
110
13,000
28,000
1700
91
39
400
900
1000
7000
93
91
78
120
50
92

1 1 ,000
90

0091910
9/18/80
#14

19
3600
1000
ND<1
76
9200
45
89
130
12,000
28,000
2400
140
38
440
1100
1100
6500
88
63
91
110
47
100
10,000
50

0091911
9/18/80
#15

4.2
3900
1100
ND<1
72
5600

53
81
51
14,000
23,000
2100
90
47
360
1400
1500
6700
120
95
62
81
51
110

18,000
30

0041701
4/16/80
Soil Blank
Mo. bottoms
St. Charles,
ND 1
5600
120
ND<1
27
4600
3.9
33
19
19
9900
2300
510
11
320
39
50
610
29
110
18
17
37
130
56
5

MO

T

o
J»o
rtn

X
r*n

£
o
ta
r*
O

t*
c.
pdn
Oo
A

OQ
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fw
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TABLE VI. SUMMARY OF PHOSPHORUS CONjENUP™) OF DEAD CREEK SOIL SAMPLES

ANALYTE

ES LOG NO. 0091541 0091542
DATE SAMPLED 8/29/80 9/15/80
LOCATION 100' Nurth

from start

Judith Ln.

0091543 0091907 0091908 0091909 0091910 0091911 0041701
9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/80 4/16/80
300' <J9 no 111 #14 #15 Soil B lank c
from Mo. Bottoms {•
start____________________________St.Charles.MU£

H - ELEMENTAL,
By GC/MS

ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1 ND<1

P-INORGANIC,
By ICP

4400 77° 2400 1900 7400 7000 6500 6700 610
X
o
0

T01AL PHOSPHATE
ESTERS, By GC/MS

170 29 260 6.4 3.4 3.7 2.6 fJD<10

O

5"
c.

no

a
ti
i
K
fl

n

o
o
tM

9Q
I*

"U I>|
Oi I'l
IO I
ft) (.,
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iL«i. MunMnto iiuurance Coverage Litigation

MEASUREMENT OF SELECTED CHEMICALS IN SOIL FROM THE DEAD CREEK SITE
QUALITY ASSURANCE

INTRODUCTION

Following media reports and subsequent Illinois EPA concern about hazardous
chemicals at the Dead Creek site near Sauget, Illinois, personnel from Monsanta's.
¥.. 1. toanBwVt!?, "MiWrt. -aWHpYirfj ̂evera'i areas at the site. Samples were submitted
to Environmental Sciences for analyses for polychlorinated biphenyls, elemental
phosphorus, chlorinated benzenes, chlorinated phenols, phosphate esters, and
metals. During the various determinations, replicates and spiked samples were
analyzed to evaluate the performance of the method used for these particular
samples.
SUMMARY

This report summarizes the quality assurance results obtained for various samples
analyzed during the course of this project. The accuracy (recovery from spiked
samples) and precision (relative standard deviation of replicate determinations)
results are tabulated herein. Although it would be difficult to summarize the
overall performance of the methods for all the analytes, in general, the methods
performed at the recovery and precision levels established during method valida-
tion.

DETAILS

Analytical Methods

The soil samples were analyzed for the various chemicals using established pro-
cedures or methods developed and validated for the chemicals of interest in
soil. The following list tabulates the methods which were used.
Analyte Method No. Title

Polychlorinated ES-30-M-28
Biphenyls

Chlorinated
Benzenes

Chlorinated
Phenols

Elemental
Phosphorus (PJ

Phosphate
Esters

Metals

Arsenic

ES-80-M-29

ES-80-M-30

ES-80-M-24

ES-80-M-5

Ref. 1, 2

Ref. 3

Determination of Polychlorinated Biphenyls
in Soil and Sediment

Determination of Chlorinated Benzenes in
Soil and Sediment

Determination of Chlorinated Phenols in
Soil and Sediment

Determination of Elemental Phosphorus (P-)
in Soil and Sediment

Determination of Group I Compounds in
Sediments . . .

Inductively Coupled Plasma (TCP) . . .
Method for Trace Element Analysis of
Hater and Pastes •:. c
Methods ""or Chemical Analysis of Hater ancv.^
Wastes - Arsenic ^

EPA/CEERD COPPEIV'EII/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE
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All determinations were carried out in strict accordance with these methods,
except that the polychlorinated biphenyls, chlorinated benzenes and phosphate
esters were measured in extracts from acidified samples to facilitate determi-
nation of chlorinated phenols in the same extracts.

Results

The results for the determinations of the compounds of interest have been report
ed in Special Studies ES-80-SS-24, 25, and 26, Measurement of Selected Chemicals
in Soil from the Dead Creek Site . . . This Special Study is a compilation of
the quality assurance results for all three Special Studies.

Quality Assurance

Tne recovery and precision results for the determinations are tabulated in
Tables I-V. Each table contains the results for all quality assurance samples
for a specific group of compounds. Recovery results are reported as percent
recovery, calculated as

% Recovery * Concentration (sample + spike)- average concentration x

Concentration (spike added)

Precision results are reported as percent relative standard deviation (RSO) for
replicate determinations.

The tables present the recovery and precision results in concentration ranges
(1-10 ppm to 10,000 - 100,000 ppm). The entries are averages of all values
for all samples which had either recovery or precision evaluated in that range.
All values are for actual samples except the metals recovery results, which are
for spiked blank soil. In the recovery column, NE means Not Evaluated, i.e.,
no samples were spiked in that concentration range, and ND means Not Determinable,
i.e., the spiking level was too low (usually <50X) compared to the level actually
in the sample. In the precision columns, NE means Not Evaluated, i.e., no repli-
cates were analyzed which contained the analyte in that concentration range.

More detailed compilations of the accuracy and precision results can be found
in Reference 4.

REFERENCES

1. Methods for Chemical Analysis of Waters and Wastes, EPA-600/4-79-020,
page: Metals - 6, Section 4.1.3.

2. Federal Register, Vol. 44, No. 233, December 3, 1979.

3. Methods for Chemical Analysis of Water and Pastes, EPA-6GO/4-79-320,
Method 206 - Arsenic, pages: 206.2-1 to 206.5-2.

4. RGK NBP 1914831
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RECOVERY PRECISION

I. PCBs AND ELEMENTAL PHOSPHORUS (P.J IN DEAD CREEK SOIL SAMPLES

O>.

oo

ANALYTE

PCU's (CJ2 to
Clb lloiholoys)

I'-,

LEVEL 1-10 ppm
% Rec % RSD

It
O

10-100 ppm 100-1,000 ppm
% Rec %RSD % Rec %RSD

1,000- 10, 000 ppm
% Rec %RSD

10,000-100,000p|>m g
%Rec % RSD

ND NE

56% NE

t
70% 17% 120% 18% 77% 58% NE 0% "

X.o
I

NE NE NE NE NE NE NE NE 3
a
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no
n
OQ
A
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SAUGET SITES - DEAD CREEK, SECTOR B

GOAL: De-fine I-f A Removal Of Contaminated Sediments To The
Chemical Maste Management Landfill At Emelle I* Possible And, If
So, Implement Same.

1. IEPA Position Definition

•Contact IEPA (McCombs) and determine approval status of Cerro
Removal.
If Negative - Iwrminate Project
If Positive - Set up meeting with IEPA for varnado, Smull and
McCombs to discuss a similar project. Contact Gilhousen to
determine if Enviro. Law wishes to be represented in this and
possible future meetings. Also if Me should contact the IAG
relative to this project and when and how.

*Meet with IEPA, express our concern that the community reaction
to a removal on sector A, an industrial area, and no action on
sector B, a commercial/residential area, can be expected to be
severely negative towards local industries and the Agencies.
Additionally it is our perception that there is not a strong
technical base on which to defend the situation. Define if IEPA
has a positive interest in doing a similar removal on Sector B,
if Monsanto would agree to fund and manage the project.

If Negative - Terminate Project
If Positive - Define and Detail Basis in this and future
meetings. Major issues are:

a. Access, can IEPA use existing agreement for sampling and
removal access.

b. What form of agreement will IEPA require for «.the work. we
need to develop our proposal, letter agreement"? or w.h*.t/iv%r -.

c. Regulatory hurdles, PCB content averaging, disposal of
aewatering mater, etc.

d. Define Agency waste definition analytical requirements (CMW
may have additional requirements). At this time we would expect
to need PCB, 2,3,7,6 TCDD, landban organics, metals, moisture
content. (Also need to define moisture level required to pass
paint filter test.

e. Timing. The 11/8/90 landban deadline is a desirable, if not
necessary, project completion date.

0156812

O MCO 7683597o
.£h
cr>
-J EPA/CEFRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE
O



Protected Material: Monsanto Insurance Coverage Litigation

2. Funding

Prepare EEAR against the Executive Division for *400k to cover
funding for study. Issue second EEAR, now anticipated to be in
the »1O« rang* for actual removal.

3. Removal Feasibility and Scope Definition

Request G It M to prepare proposal for defining the project,
including coring and sampling. Use a fast track basis.

Define laboratory for analytical work including doing same via
EASC if necessary to achieve rapid turnarounds.

Define via McCombs ability of plant to provide field supervision
of contractors. If not possible, arrange for Engineering or
contract support.

Define CMW capability, pricing, and requirements to transport and
handle the material at Emelle. At this time the actual removal
work would be held out separately as a lump sum bid contract.

4. Community Relations

Meet with MCC and WOK community relations and develop CR plan.

ul56813
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in Dead Creek. The results of this Investigation are documented in
the St. John Report. The snow fence was later replaced with a chain
link and barbed wire fence. The Installation of this fence was
authorized by the USEPA, and was completed 1n October, 1982.

Prior to the IEPA Investigation In 1980, the City of Cahokla Health
Department received complaints from area residents concerning
discharges from Cerro Copper Product (Cerro) entering CS-B. In 1975,
IEPA visited the site 1n order to determine If these discharges were
occurring. Investigators observed discoloration In the creek and
along the banks similar to what was later observed In the holding
ponds at Cerro. One water sample was collected by IEPA from the
creek Immediately south of Queeny Avenue. Analysis of this sample
Indicated the presence of copper (0.3 ppm), Iron (3.2 ppm). and
mercury (0.1 ppb). The culvert under Queeny Avenue was sealed
-HMfeVimc In the early 1970's by Cerro Copper and the Monsanto
Chemical Company for the purpose of restricting flow from the holding
ponds at Cerro (Creek Sector A). The holding ponds were also
regraded to the north to direct their flow to an Interceptor
discharging to the Sauget Wastewater Treatment Plant. The
Investigators concluded that flow through the blocked culvert had
occurred, although the direction of flow could not be determined
because no flow was evident at the time of the Inspection.

The IEPA hydrogeologlcal study, conducted In 1980, Included
collecting 20 surface sediment samples for analysis from CS-8 (Figure
B-l). Analyses of samples from the northern portion of CS-B are
presented In Table B-l. Samples xl06, xl!9, xl20. xlZS, and xl26
showed K8s 1n concentrations ranging from 1.1 to 10,000 parts per
million (ppm). Sample xl25, taken adjacent to the former Waggoner
Company operation, contained additional organic contaminants,
Including aIkylbenzenes (370 ppm), dlchlorobenzene (660 ppm),
trlchlorobenzene (78 ppm), dlchlorophenol (170 ppm), and hydrocarbons
(21,000 ppm). These contaminants were not detected In other surface
sediment samples 1n the northern portion of CS-8 during this

*. O
B-2 HCO 7683600,1
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CREEK SECTOR B - DEAD CREEK

Sltt Description

Creek Sector B (CS-8) Includes the portion of Dead Creek lying
between Queeny. Avenue, and. -lud.lt>). Lw«. *n. SAWV&., V-V/Wi-i • Vm-vt
other sites in the Dead Creek Project are located adjacent to CS-B.
These include Site G to the northwest. Site L to the northeast, and
Site M to the southeast. All of these sites have been identified at
one time or another as possible sources of pollution in CS-B.
Presently, CS-B and Site M are enclosed by a chain link fence which was
installed by the USEPA in 1982. The banks of the creek are heavily
vegetated, and debris is scattered throughout the northern one-half of
CS-B. Culverts at Queeny Avenue and Judith Lane have been blocked in
order to prevent any release of contaminants to the remainder of the
creek, although the adequacy of these blocks has been questioned
several tines. Water levels in the creek vary substantially depending
on rainfall, and during extended periods of no precipitation, the creek
becomes a dry ditch.

Site History and Previous Investigations

The IEPA initially became aware of environmental problems at CS-B in
May, 1980 when several complaints were received concerning smoulder-
ing and fires observed the creek bed. In August, 1980, a local
resident's dog died, apparently of chemical burns resulting from
contact with materials in the ditch. Following this Incident, the
IEPA conducted preliminary sampling to determine the cause of these
problems in CS-B. Chemical analysis of these samples Indicated high
levels of PCBs, phosphorus, and heavy metals, and the IEPA subse-
quently authorized the installation of fencing In order to prevent
public access to the creek. In September 1980, the Illinois
Department of Transportation (IDOT) completed Installation of 7000
feet of snow fence with warning signs around CS-B and Site M. The
IEPA subsequently performed a preliminary hydrogeological investi-
gation in the area in an attempt to identify the sources of pollution

O B-l
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investigation. In general, Inorganic analysis of these samples
indicated high levels of several metals in comparison with background
conditions (Table 6-3, sample x!21).

Subsurface soil samples were also collected by IEPA from one location
in the northern portion of CS-8 during the 1980 investigation.
Analyses of samples from boring P-l are included In Table B-2.
Results indicated the presence of PCBs to a depth of seven feet, and
other organic contaminants to a depth of three feet. PCB
concentrations ranged from 9,200 ppm near the surface to S3 ppm at
depths greater than 4 feet and up to 7 feet. Other organic
contaminants were detected at concentrations ranging from 12,000 ppm
near the surface to 240 ppm at 2.5 feet. These results indicate
non-uniform contaminant deposition in the northern portion of CS-B,
which is common in riverine systems. The above data Indicate that
historical release(s) of contaminants to the northern portion of CS-B
did occur. However, the horizontal and vertical extent of the
resulting contamination has not been fully defined.

Analyses of sediment samples from the southern portion of CS-B are
summarized in Table B-3. Sample x!21 was taken from soil outside the
creek bed to establish background conditions. Samples x!07, xl22,
and x!27 contained PCBs at concentrations ranajnq, from 73. to. V/l agm..
Sample xl22 also showed diclorobenzene (0.35 ppm). This was the only
organic contaminant other than PCBs detected In samples from the
southern portion of CS-8. Several metals, Including arsenic,
cadmium, chromium, copper, lead, and zinc, were detected at levels
significantly above background concentrations in all samples.
However, the metal concentrations were comparable to concentrations
detected In samples of sediment taken in the northern portion of
CS-B. All of the samples were collected from the creek bed adjacent
to, or downstream from Site M, which 1s an old sand pit excavated by
the H.H. Hall Construction Company in approximately 1950. Hazardous
materials were not reported to have been disposed of at Site M.

In October, 1980 IEPA and Monsanto Chemical Company cooperatively

B-5
"CO 7683603
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collected three sediment samples from CS-8 in order to confirm
results of earlier sampling done by IEPA. SD-1 Mas collected from
the creek bed 40 yards-south of Queeny Avenue. This location is
adjacent to the former Waggoner Company building and also near an old
outfall (effluent pipe) from the Midwest Rubber Company. Samples
SD-2 and SO-3 Mere collected approximately 220 yards south of SD-1,
in the central portion of CS-8. Results of these samples, including
a blank soil sample collected from the Missouri Bottoms in St.
Charles, Mo., are presented in Tables 8-4 and B-5. PCBs (45-13,000
ppm) were found in all three samples from CS-B, as were several
chlorinated benzenes. Chlorinated phenols and phosphite ester were
detected in samples SD-1 and SO-3, but were not found in SD-2. The
analysis of these samples for Inorganic parameters detected generally
higher levels of Inorganic parameters in SD-2 and SO-3 than those for
SD-1 and the soil blank. These results clearly Indicate differential
contamination In CS-B, with SD-1 showing high levels of PCBs and
other organic compounds, whereas SD-2 and SO-3 contained higher
levels of metals.

IEPA personnel also collected two sediment samples from CS-6 in
December, 1982, as part of an area-wide dloxln sampling effort
managed by the USEPA which also Included Site 0. The first sample
was collected along the east bank of the creek, approximately 80
yards south of Queeny Avenue. Previous sampling conducted by IEPA in
this area had shown high concentrations of PCBs. The second sample
was collected along the west bank of the creek, approximately 50
yards south of Queeny Avenue. Both samples were analyzed
specifically for 2,3,7,8-tetrachlorod1benzo-p-d1ox1n (TCOO) by a
USEPA contract laboratory. The first sample showed a quantified
level (0.54 poo) of TCOO, and the second sample was below the
detection limit.

lEPAs Preliminary Hydrogeological Investigation of Dead Creek in 1980
was conducted for the purpose of determining possible sources of
pollution observed In CS-B. The study Included installation and

C 156621
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TABLE B-4: ORGANIC ANALYSIS OF SEDIMENT
SAMPLES FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES-IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS

PARAMETERS

CHLOROBENZENES:
Monoch 1 orobenzene
p-D1cM orobenzene
o-O Ichl orobenzene
Trichlorobenzenes
Tetrachlorobenzenes
Pentacesorobenzene
Hex achl orobenzene
YiViTuttiYunftrwwsnes

CHLOROPHENOLS:
o-Chlorophenol
p-Chlorophenol
2,4-01chloropheno1
Pentachlorophenol

PHOSPHATE ESTERS:
Oi butyl phenyl Phosphate
Butyl dlphenyl Phosphate
Trl pheny.1 PhasqbAftt
2-Ethylhexyld1pheny1

Phosphate
I sodecyl dlphenyl Phosphate
T-Butylpheny1d1phenyl

Phosphate
D1 -t -butyl phenyl dlphenyl
Phosphate

Nonyl phenyl 01 phenyl Phosphate
Cumylphenyldlphenl Phosphate

PCBs (C12 to Clg Ho«) logs)

SO-1

(0.9)
370
80
85
6.1

120

3.7
6.6
1.2
130

330

• TMXi

28

3.7

13.000

SD-2 SD-3 Blank*

(0.3)
(0.3) (0.4)
(0.6) 1
1.6 (0.7}
2.4 (0.4)

1.2

(0.9)

1.8

(0.8)
(0.8)

2.2

240 45

NOTE: All values In ppa
*So11 blank collected from Missouri Bottoms, St. Charles, Mo.
Blanks Indicate below detection limits
( ) Semi-quantitative values

6-9
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TABLE 8-5: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM DEAD CREEK, SECTOR 6
(SPLIT SAMPLES - IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS

PARAMETERS

Aluminum
Antimony
Arsenic
Barlun
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Silicon
Silver
Sodium
Strontium
Tin
Titanium
Vanadlun
Z1nc

SD-1

1,400
13
210
770

-
28
5.1

8.500
25
15
460

4,700
180
460
29
6.1
110

2,500
73
-

400
35
18
32
34
280

SD-2

5,100
240
40

1,200
-

160
60

9.200
110
180

28,000
53.000
2,000
2,200
170
92

2,000
13,000

150
42
540
230
260
110
140

32,000

SO-3

5,300
160
55

1,300
-

100
55

6,200
240
120

18,000
30,000
1,600
2,000
110
68

1,700
9.400

89
29
410
110
320
80
130

18.000

Blank*

5.600
29
5

130
-

27
3.9

4,600
19
33
19

9,900
50

2,300
510
11
39
610
110
.

320
17
18
37
130
56 i

NOTE; All values 1n ppm
* Soil blank collected from Missouri Bottoms, St. Charles, MO.
- Indicates below detection limits.

MCA . 156d23
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sampling of 12 monitoring wells in addition to the 1980 soil/sediment
sampling described above. Residential wells were also sampled to
determine ground water quality in the area. Locations of IEPA
monitoring wells and residential well samples are shown in
Figure 8-2. All IEPA wells were screened in the Henry Formation
sands, with screened interval elevations ranging between 366 and 402
feet Mean Sea Level. The hydraulic gradient In the vicinity of CS-B
is very flat, with ground water flow generally to the west toward the
Mississippi River.

Analytical data for three sets of samples from the IEPA monitoring
wells, corresponding to three sampling events 1n 1980 and 1981, are
presented In Tables 8-6, B-7, and 8-8. Well G108 can be considered a
background well due to its location upgradient from the known
disposal areas around CS-B. Organic contaminants were consistently
found in Wells G107 and 6112. These wells are in downgradient
monitoring positions for sites G and I respectively. Certain organic
contaminants were detected 1n Wells 6102, 6109 and 6110 during the
initial sample event, but these wells did not show any of the
organics In subsequent samples. Well 6102 1s located Immediately
west of the northern portion of CS-B, and near the southeast corner
of Site G. Well G109 Is located approximately 150 feet west of the
former Waggoner surface impoundment (Site L). Well G110 is located
downgradient of Site H. PCBs were detected at one time or another in
Wells 6101, G102, G104, G106, G107, G110. and G112. Of these, only
G101 and G102 showed PCBs In all three sets of samples.

Inorganic analyses of samples from the IEPA monitoring wells indicate
several parameters at concentrations above background (G108) and
water quality standards. Standards for Iron, manganese, and
phosphorus were exceeded In samples from the background well.
Barium, cadmium and lead were detected at concentrations exceeding
standards 1n one or more well(s). In general, wells G109, G110. and
G112 showed the most significant inorganic contamination. When
compared with data for other wells, G109 contained very high
concentrations of arsenic, copper, nickel, and zinc. The pH for G109

O B-ll
7683609
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was 6 .3 , 4.1, and 4.6 during the three sampling events This
indicates an unidentified source was releasing acid :o the
groundwater. Other wells which exhibited significant iorganic
contamination Include G102, G103, G105, and G106, all of which are
located adjacent to CS-B along the west side. The data - idicates
non-uniform ground water contamination in the area, likely result ing
from a variety of pollution*! sources.

Private wells 1n the area have been periodically sampled by the IEPA
and the USEPA. These wells are no longer used for potable water, but
they are used for watering lawns and gardens. Locations of private
well samples 1n the Dead Creek area are shown 1n Figure 8-2 IEPA
sampled f ive residential wells and collected one basement seepage
sample near Creek Sectors B and C. Analytical data for these samples
are presented 1n Table B-9. G504, located east of CS-B on Judith
Lane, exceeded the standard for copper. The wells all showed water
quality similar to that found in IEPA monitoring wel ! G108,
indicative of background conditions 1n the area. The basement
seepage sample was collected from a residence on Walnut Street, Just
east of Site M. Analysis of this sample Indicated higher levels of
barium and copper, when compared with the private well samples The
seepage sample ix301) also showed a measurable level of chlordane,
which was likely due to the application of commercial pesticides.

In March, 1982 tne USEPA collected ground water samples from four
private wells (SOI. S02, S03, and S06) and two IEPA monitoring wells
(S04 and SOS). Ground water samples S04 and SOS correspond to IEPA
monitoring wells 6102 and G101 respectively. In addition, soil
samples (S07 S10, Sll) were collected from three gardens where well
water Is used for watering. Soil Samples S07, S010, and SOU were
collected from gardens at the locations of ground water samples SOI,
S02, and S03 respectively (see Figure 8-2 for approximate sample
l-vtViVvwaV 'itVLKff urrti wVi tfiariic samples, H09 and R12 respectively,
were also collected and analyzed. Analytical data for these samples
are presented In Tables B-10 and 8-11.
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TABLJL a-3:. AMALXU* OF P£S.W»LW:W,. MR!*!,.
SEEPAGE SAMPLES COLLECTED BY IEPA

SAMPLE DATES AND LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Z1nc
PCBs
Chlordane (ppb)

9/16/80
5501
0.008
0.2
0.28

0.02
4.6

33
1.02

6.6

21
0.85

9/16/80
G502
0.004
0.16
0.27

19

39
1.26

5.7

24

9/16/80
5503
0.001
0.39
0.25

17.7

36
0.79

4.5

12
0.18

9/23/80
"5501

0.05
0.58

0.06
0.73

30
0.65
0.0001
0.02
0.02
6

26
0.8

6/8/83
5505
0.01
0,4
0.4

0.01
26

35,3
,,,3

0.62
6.2

15.2

1/5/33
x3fll
o.c;/
1.1
0.3

0.03
31

O.C3
54

1.49

0.1
1.2
6.4

19
0.7

0.13

NOTE: All results in ppn unless otherwise noted
Blanks Indicate below detection limit
- Indicates parameter not analyzed
Sample x301 was collected from basement seepage
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TABLE B-10: ANALYSIS Of IDENTIFIED ORGANICS IN GROUND MATER
AND SOIL SAHPLES IN THE VICINITY OF CREEK SECTOR B
(COLLECTED BY l£EPA 3-3-82)

PARAMETERS
bls(j»-ethylhexylj phlP'lit
di-n-butyl phthalate
diethyl phthalate
3.4 benzofluoranthene
benzo(k) floor an thene
butyl benzylphthalate
•ethyl ene chloride
1,2-dlchlorobenzene
1, 4 -di chlorobenzene
chlorobenzene
heptachior
beta-BHC
gammi-BHC ———————— ——
alpha-BHC
aldrln
dleldrin
chlordane
heptachlorepoxide
deTta-BHC ^ ——— — ——
f luoranthene
benzo(a) anthracene
anthracene
pyrene I
Chrysene |

Ground Water
SOI S02 S(» $04 SOS S06 K09—— 54-— 5J- <— "• ™ig a

a a <• * 11 a
a a a a a
a
a

—— 15 —— re — Z3tiO — 3fl» —— 990 —— 2000 —— R-
a
a
a a

O.llb 0.146
0.1 8b 0.3b 4.046

———————— ———— — O5B —— 0̂ ?5B —————————
0.18b 0.25b

0.1 7b

1.46b
0.95b

a
a
a
a

Soil
SO/ S010~ SOU R012

- • 0.44
a a

1 0.1 0.75

0.012 0.0046
O.llb

a
a

a
a 0.021)

"O
o
o
(1
r-t
f»a.

It
5>

Xo

3
rt
O

01c
1
A)
3no
no

o
3

MOTE: All results in ppi>
Blanks indicate below detection Halt
a - Compound detected at value below specified contract detection Knit

(compound identified as present, but not quantified)
b- value not confirmed by GCMS
Samples R09 and R012 are water and soil b'»nks, respectively

u
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Quantified levels of bis-(2-ethylhexyl ) phthalate were found n wel ls
SOI, S02, and SOS. In addition, seven compounds from the pesticide
fraction were detected in We l l s S04, SOS (IEPA we l ls ) , and S06.
Oiethyl phthalate, butyl benzyl phthalate, and methylene chloride were
detected in the water blank, indicating that values of these
parameters found in other samples should be disregarded. Methylene
chloride was used to decontaminate sampling equipment, and
concentrations of this parameter 1n all samples should not be
considered indicative of aquifer conditions. Water quality standards
for lead and cadmium were exceeded in one or more wells.

The soil samples showed trace levels of chlordane and dieidrin.
It could not be determined if levels of pesticides found in the
gardens soils were attributable to the use of well water or applica-
tion of commercial pesticide products to the gardens. Phtha ates,
methylene chloride, chrysene, and chromium were detected in the soil
blank (R012), and these compounds should be disregarded in other

In September and October, I960 IEPA conducted preliminary air
monitoring in CS-8. The survey Included use of detector tubes
(Orager) for halogenated hydrocarbons, and collection of air samples
in charcoal tubes with subsequent laboratory analysis. The detector
tubes showed positive readings for hydrocarbons in the northern
portion of CS-B, adjacent to the former Waggoner Building. Resul ts
were not quantified, and negative readings were observed in al' other
areas surveyed. Air samples were collected from two locations in
CS-B using charcoal tubes and sampling pumps. Two samples were
collected from each location in order to monitor conditions for
undisturbed and disturbed soil. Samples from the first location, 40
yards south of Queeny Avenue, showed no positive readings for
volatile organic compounds (VOCs) for disturbed or undisturbed soil
conditions. Xylene was detected for disturbed and undisturbed soil
conditions at the second sampling location, which was 60 yards north
of Judith Lane, adjacent to Site M. All samples were extracted and
analyzed at lEPAs Springfield Laboratory.

B-20
MCO 7683613

EPA/CEPRO COPPER/EIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRT.1LEGE



Protected Material: Monsanto Insurance Coverage Litigation

A USEPA Field Investigation Team (FIT) contractor also performed an
air monitoring survey in the creek bed in March, 1982. This survey
Involved the use of an organic vapor analyzer (OVA), an HNU
photolonizer, and Drager detector tubes for phosgene gas. Results
indicated that a small, but measurable, concentration of organic
vapors were present in the breathing zone (5 feet above ground
surface), with concentrations increasing closer to the creek bed. In
the breathing zone, the OVA showed readings up to 0.5 pan above
background, and the HNU readings were as high as 9 ppn above
background. The survey crew also observed a 3-1nch effluent pipeline
adjacent to the former Waggoner Building which was discharging a
small stream of oily liquid. OVA and HNU readings were taken
approximately 6 inches from the surface where this liquid had pooled.
The OVA showed concentrations up to 350 pom, and the HNU showed
concentrations ranging from 400 to 900 pom in this area. Phosgene
gas was not detected In any area using the Orager tubes.

HRS scores have been calculated on two separate occasions for Dead
Creek. The creek was first scored In July, 1982. by Ecology &
Environment. Inc., with a final migration score of 18.48. The site
was again scored in March, 1985 by IEPA In an attempt to Increase the
previous score. [EPAs assessment led to a final score of 29.23,
however, this score has not been finalized by USEPA. Route scores
for the 1982 assessment were as follows: ground water 4.24, surface
water 7.55, and air 30.77. Corresponding route scores in the 1985
assessment were 5.65, 10.07, and 49.23. Observed releases were used
for all route scores in both the 1982 and the 1985 scoring packages.
The only difference In the assessments was In the value assigned for
waste quantity in the three routes. The 1982 package listed waste
quantity as unknown (assigned value - 0), while IEPA calculated an
approximate volume of waste based on sample results and visual
observations.

A significant amount of data has been developed showing a wide range
of contaminants in and around CS-8. Review of existing file data
indicates numerous possible sources of contamination in the area.

'
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Prior to blocking the culvert at Queeny Avenue, Cerro Copper and
Monsanto Chemical reportedly discharged process wastes directly into
the creek. According to past IEPA inspection reports the former
Waggoner Company, an industrial waste hauling operation, discharged
wash waters from truck cleaning activities directly to CS-B After
IEPA order Waggoner to cease this practice, an unllned surface
impoundment was apparently used for disposal of wash water. In the
1940s and 1950s sites H and I were used for disposal of various
industrial wastes. These sites were actually a single, large
disposal area prior to the construction of Queeny Avenue In the late
1940s. In the 1950s, the Midwest Rubber Company, located west of
State Route 50 and south of. Queeny Avenue, had an effluent pipeline
which ran fro* their plant location to the northern portion of CS-B.
Midwest Rubber Co. reportedly discharged process wastes, Including
oils and cooling water, to the creek. Site G 1s a surface/subsurface
disposal area with corroded drums and other wastes exposed on the
surface. Surface drainage for at least a portion of this site is
directed to CS-8.

Data Assessment and Recommendation*

The scope of field Investigation work for CS-B during the Dead Creek
Project includes collecting three surface water samples from the
Creek in Sector 3. This sampling program should be sufficient to
characterize the water currently in the creek. Soil gas and ambient
air monitoring will also be done in and around CS-8.

Although a great deal of data Is available for CS-B, most of trie data
is 4-6 years old. Because of the dynamic nature of the creek and
disposal activities in the area, existing conditions may not be
accurately characterized by historical sampling data. Feasibility
study activities for CS-B could be accomplished using existing data
and applying assumptions concerning chemical profiles (contaminant
d1str1out1on). However, to properly accomplish the feasibility study
activities, a current chemical depth profile of the creek bed should
be developed. This would consist of collecting

^156635
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sediment and subsurface soil samples from several locations in. the
creek bed and along the banks. The hydrology of the area has not
been well-defined and should be addressed further. It has not been
established whether the ground water discharges to Dead Creek or the
creek acts as a recharge conduit for the Henry Formation aquifer. If
discharge to the creek 1s occurring, the subsurface disposal areas
(Sites H and ~ in particular) may be major contributors to the
contamination of the creek.

Accordingly, existing IEPA monitoring wells on both sides of the
creek should be redeveloped to allow for accurate water level
measurements. This, 1n conjunction with dttailed surveying of the
creek bed and water levels 1n the creek, would allow adequate
assessment of the hydrology in the area. This would be best
accomplished using continuous-recording water level Instrumentation,
and should be continued over a period of time sufficient to address
seasonal fluctuations. In addition, records of Industries in the
area should be thoroughly reviewed to establish a profile of possible
releases fro* each source.

MCA U156636
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SITE M. HALL CONSTRUCTION PIT

Site Description

Si te M 1s a sand pit excavated by the H.H. Hall Construction Company
in the mid to late 1940's. The pit Is located immediately east of
Dead Creek, and approximately 300 feet north of Judith Lane in
Cahokia, Illinois (Figure M-l). The dimensions of the pit are
approximately 275 by 350 feet. Presently, Site M 1s enclosed by a
chain link fence, which also surrounds Creek Sector B. 4 small
residential area is located just east of the pit on Walnut Street,
which earlier served as an access road to Site M. The pit was
excavated prior to any residential development on this street.
Observations suggest that the pit 1s apparently Isolated '-oro Dead
Creek by an embankment; however, this embankment may not be
continuous. Aerial photographs Indicate that a small break in the
southern part of the embankment may allow flow between the creek and
Site M. This possibility Is supported by. past I£PA. i-awwJ-J/w.*,
indicating discoloration 1n the pit similar to that observed <n Dead
Creek.

Site History and Previous Investigations

No Information 1s available on file concerning waste c-sposal
activities at Site M. It Is possible that disposal did occur,
since access to the pit remained unrestricted until a snow fence was
erected 1n 1980, From review of historical aerial photographs, it is
evident that minor changes 1n the dimensions of the pit have occurred.
This could be an Indication of filling around the perimeter of the pit.
IEPA and the Cahokia Health Department have received ijnerous
complaints about Site M and the creek from residents in the area.
These complaints address, for the most part, seepage of odoriferous
water Into basements and problems associated with well water used to
water gardens and lawns.

IEPA sampled several private wells in the area during the preliminary

MCA .136838
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hydrogeological study conducted in 1980. In addition, one sample of
basement seepage from a home on Walnut Street near Site M was
collected. Analytical results of these samples are presented 1n
Table B-9, located In the Creek Sector B portion of the report. The
results show concentrations of copper, manganese, and phosphorus
above the state's water quality standards In one or more wells as
well as 1n the basement seepage sample.

In conjunction with the creek sampling done In 1980, IEPA collected
sediment and water samples from Site M. Analytical data for these
samples are presented In Table H-l. In general, the water samples
showed no significant contamination, although water quality standards
for copper, phosphorous, and zinc were exceeded. Trace levels of
PC8s (0.9 to 4.4 ppb) were found 1n both samples. The sediment
samples, however, did show fairly high levels of several
contaminants. Including cadmium, chromium, copper, lead, nickel,
zinc, and PCBs. In general, the samples closer to the break in the
embankment separating Site N from Dead Creek showed higher levels of
contaminants than the other samples.

Because water levels In the pit were approximately two feet higher
than those found 1n the closest monitoring wells, the IEPA study
concluded that there Is no hydrologlcal connection between water in
the pit and the ground water aquifer. This assessment may or may not
be accurate.

Data Assessments and Recommendations

The IEPA study conducted In 1980 showed significant contamination at
Site N and Identified specific waste types present. Investigation of
Site M for the Dead Creek Project Includes collecting two surface
water and three sediment samples. A soil gas survey and ambient air
monitoring will also be conducted at Site N. This sampling program
w i l l not provide sufficient data to adequately evaluate remedial
alternatives. Core samples should be collected from the bottom of
the pit in order to determine the types of wastes present and the
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TABLE M-l:

ANALYSIS OF SURFACE WATER AND SEDIMENT SAMPLES FROM SITE M
(COLLECTED BY IEPA 9-15-80)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
Arsenic
Barium
Beryl iun
BOD-5
Boron
Cadmium
Calcium
COO
Chloride
Chromium
Copper
Cyanide
Flouride
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phenol
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Z1nc
PCBs
Olchlorobcnzene

Water
S 501 ———
80
0.006
0.2

4
0.2

58
27

0.035
O.OZ
0.4
0.8

6
0.06

0.02
0.01
0.17
5.9

24

0.1
0.0009

S 502
85
0.01
0.5

33
0.2

85
28

0.33

0.4
1.8
0.01
6
0.82

0.05
0.01
0.31
6.2

25

0.7
0.0044

X 123

4,400
3

40
12,500

150
18,700

49,000
1,400
3,400
200

1,600

950
30
650
175
42

17,700
1.100

Sediment
X 124

350
1

25
4

4,500

50
4,500

13,500
130

3,500
80

590

1,000
6

100
27
19

2,600
24

NOTE: All results In ppn.
Blanks Indicate parameter not analyzed.
- Indicates below detection limits.
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extent of vertical migration of contaminants that has occurred. In
addition, several borings should be completed around the perimeter of
the pit, including the embankment between the pit and the creek. It
would also be necessary to verify that there is no hydrological
connection between the water in the pit and the ground water aquifer.
This would be best accomplished using continuous recording gauging
stations at wells in the vicinity of the creek and at the pit. These
activities would provide the information necessary to proceed with a
viable remedial program.
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